Changes in chlorophyll fluorescence yield, which reflect changes in energy conversion efficiency at System II centres, can be induced in three ways; a. by light, resulting in a transient exhaustion of electron acceptors (Kautsky effect2), b. by anaero bic conditions in darkness 3~5, due to the reduction of System II acceptor Q 6 by an endogenous elec tron donor, and c. by heating to 45 -55 °C in the dark 4>7> 8, in which case nothing is known about the mechanism inducing an observed fluorescence increase.
In contrast to slower heating rates, a temperature jump reveals complex rise phases in the heat induced chlorophyll fluorescence emission increase in intact plants. Three Chlorophyll fluorescence has been a valuable in dicator for the state and functioning of the photosynthetic apparatus (for a review, cf. ref.
1).
Changes in chlorophyll fluorescence yield, which reflect changes in energy conversion efficiency at System II centres, can be induced in three ways; a. by light, resulting in a transient exhaustion of electron acceptors (Kautsky effect2), b. by anaero bic conditions in darkness 3~5, due to the reduction of System II acceptor Q 6 by an endogenous elec tron donor, and c. by heating to 45 -55 °C in the dark 4>7> 8, in which case nothing is known about the mechanism inducing an observed fluorescence increase.
We have studied the heat induced fluorescence increase by means of a tem perature jum p (T-jum p: 95% of a 30 °C rise in 25 s), rather than with the slow heating rates (approx. 1 °C /m in) used in pre vious studies. Details concerning the measuring ap paratus will be communicated in a following publi cation. Fig. 1 a shows a typical T-jump (2 0° to 49 °C) fluorescence induction curve in the green unicellular alga Scenedesmus obliquus. There is a surprising complexity of at least three rise phases, designated here as a, ß , and y, reflecting different heat induced processes, which result in loss of fluorescence quenching. These processes obviously There is a complete suppression of the 7-phase, whereas a and ß are practically unaffected. Quenching of System II chlorophyll fluorescence depends on the integrity of the reaction center com plex ZPQ ; Z must be in a state to donate an elec tron, Q in a state to accept this electron, and P in a state to sensitize the transfer. As can be concluded from Fig. 1 a, quenching is removed during y due to reduction of Q by some endogenous donor. The intensity of the measuring beam in this experiment is too low to cause appreciable reduction by Z. From the work of Döring et al. 9 it can be assumed that P is not deactivated at 48 °C. On the other hand Z, a component of the water splitting enzyme system, is deactivated in the region of 45 -50 °C 9> 10. Pos-sibly a, ß are expressions of the deaotivation of the water-splitting enzyme system.
We have obtained T-jump fluorescence induction curves for a variety of plants, all of which show a and ß phases, while only a few have a pronounced y phase as in Scenedesmus. A prelim inary survey sug gest that the y phase is correlated with hydrogenase activity n >12, present only in some plant species.
The r max required for appreciable fluorescence increases is dependent on the previous thermal environment of the plant as well as its genetic history. Fig. 1 If there is a correlation between a, ß phases of the 7'-jump curves and deactivation of the watersplitting enzyme system, as suggested above, it is difficult to explain the wide range of deactivation temperatures by differences in the enzyme system itself. We propose that the variability is due to the particular composition of the thylakoid membrane, 
